Zygophyllum fabago L. belongs to the Zygophyllaceae family and is mainly distributed in the Gansu provinces and Xinjiang autonomous region of China. It is used as antitussive, expectorant, anti-inflammatory and removing pains. 1) In the course of our study on the chemical composition of the plant, two 27-nor-triterpenoid glycoside and two triterpenoid saponins were isolated, and both of the triterpenoid saponins contain a sulfate group linked to the b-D-xyloside moiety. 2, 3) In a continuing study of the same plant, two new triterpenoid saponins were isolated, and the sulphate group was in position of the aglycone. The structures of 1 and 2 were elucidated with the help of spectral and chemical methods.
Compound 1 was isolated as colorless powder. Its molecular formula was determined as C 42 H 70 O 17 S by HR-ESI-MS, showing a [MϩH] ϩ peak at m/z 879.43677, corresponding to eight degrees of unsaturation. The ESI mass spectrum of 1 exhibited the [Mϩ2NaϪ1] ϩ ion (m/z 923) and the [MϩH] ϩ ion (m/z 879). The IR spectrum with absorption bands at 1254 and 1209 cm Ϫ1 indicated the presence of a sulfate group in 1. The configuration of the sugar unit was assigned after hydrolysis of 1 with 2 M HCl. The acid hydrolysis afforded D-glucose. The 13 C-NMR spectral data, summarized in Table 1 , showed 42 carbon resonances, indicating the presence of two sugar moieties with a triterpenoid aglycone. The 1 H-NMR spectrum (Table 1) 
,19 ϭ12 Hz) indicated that both protons were in an axial position. This, and the nuclear Overhauser effect spectroscopy (NOESY) cross peak between H-29 and H-18 showed the cis-connection of the rings D and E. The relative configuration at C-23 was determined by the NOESY cross peak. The irradiations of H-23 shows NOE with H-3a and H-5a, indicating the hydroxyl group in C-24 was located at the 24b. The downfield shifts of the H-24 (Dd ϩ1.00) and C-24 (Dd ϩ5.0) signals of 1 compared with a nonsubstituted moiety indicate that the sulphate group is in position C-24 of the aglycone.
3) The above structural elucidation of 1 was further supported by its
, heteronuclear multiple quantum correlation (HMQC) and HMBC data, respectively. From these results, the structure of 1 ( Fig. 1 ) was established as 3b,24,28,30-tetrahydro-urs-20-ene-24
Compound 2 was isolated as colorless powder. Its molecular formula was determined as C 41 Experimental General Melting points were determined using a Fisher Johns apparatus and are uncorrected. IR spectra were obtained in KBr disks on a PerkinElmer 983G spectrophotometer. NMR spectra were recorded on a INOVA 400 spectrometer. ESI-MS was recorded in a Micromass ZabSpec spectrometer. GLC was carried out on a TSQ7000 (Finnigan) GC-MS instrument. TLC employed precoated Silica gel plates (5-7 mm, Qingdao Haiyang). Extraction and Isolation The air-dried, powdered barks (4 kg) of the plant material were successively extracted with 75% EtOH (each 65 lϫ3) under reflux. The resultant extract was combined and dried under reduced pressure to give concentrated extractives (200 g). The latter was subsequently suspended in water and partitioned successively with CHCl 3 , EtOAc and 1-butanol. The 1-butanol part (60 g) was subjected to column chromatography by a combination of D 101 macroporous resin, eluted gradiently with H 2 O, 10% EtOH, 30% EtOH, 50% EtOH, 75% EtOH, 95% EtOH, successively. The fraction eluted with 30% EtOH (11 g) was subjected to a silica gel column with a CHCl 3 -MeOH gradient system (1 : 0 Table 1 . Acid Hydrolysis Compounds 1 and 2 Compounds 1 and 2 (3 mg, respectively) were hydrolyzed separately with 2 M HCl (0.5 ml) for 10 h at 95°C. After filtration of the reaction mixture, the filtrate was evaporated under vacuum. After addition of H 2 O, the acidic solution was evaporated again to remove HCl. This procedure was repeated until a neutral solution was obtained, which was finally evaporated and dried in vacuo to furnish a monosaccharide residue. The residue was dissolved in pyridine (1 ml), to which 2 mg of L-cysteine methyl ester hydrochloride was added. The mixture was kept at 60°C for 2 h and evaporated under N 2 stream and dried in vacuo. The residue was trimethylsilylated with N-trimethylsilylimidazole (0.2 ml) for 2 h. The mixture was partitioned between n-hexane and H 2 O (2 ml each), and the n-hexane extract was analyzed by GC-MS under the following conditions: capillary column, DB-5 (30 mϫ0.25 mmϫ0.25 mm); detection, FID; detector temperature, 280°C; injection temperature, 250°C; initial temperature was maintained at 100°C for 2 min and then raised to 280°C at the rate of 10°C/min, and final temperature was maintained for 5 min; carrier, N 2 gas. The peak of the hydrolysate of 1 was detected at 24.87 min (D-glucose) by comparison with authentic sample. The peaks of Dxylcose (15.48 min) and D-glucose (24.87 min) were detected in the hydrolysate of 2 by the same method.
Detection of the Sulfate Group A 5-6 mg aliquot of each sample was refluxed with 10% HCl (4 ml) for 4 h and then extracted with Et 2 O. An aliquot of the aqueous layer of each was treated with 70% BaCl 2 to give a white precipitate (BaSO 4 ). 5) 
